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Motion Planning of Robot Arm to Avoid Structural Damage
-Introduction of Inertia -
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In this paper, a motion-planning scheme that enables robot arms to avoid structural damage is described. By
using this scheme, the robot arms are encouraged to protect themselves from structural damage by searching for a
safer attitude when their structural risk becomes high during their given tasks. The structural risk is determined by
using two parameters, i.e., yield function value and total strain energy in the architecture. Furthermore, more strict
risk judge is enabled by considering inertia in target motion calculation algorithm.
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Table 1 Properties of link member

Material Link section Link Young’s Density
[mm?*] length [m] | modulus [GPa] [kg/m’]
Aluminum 100 0.2 703 2.8x10°
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Fig.1 Motion planning without considering inertia
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Fig.2 Motion planning by considering inertia
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Fig.3 Yield function value
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Fig.4 Total strain energy
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